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WHAT IS CLAIMED IS: 

1 . A method for improving an electron density map of an experimental 
crystal structure, comprising the steps of: 

a. forming a model electron density map of a model crystal structure; 

b. forming model histograms of model electron densities in identified 
protein and solvent regions of the model electron density map; 

c. fitting a model probability distribution function defined by 



2at 



/ 



/ 



to the model histograms, where k is separately indexed over the protein and 
solvent regions of the model map, p{Pt) is the probability of an electron density at 

density, q is a mean value of P , 
[mines the coefficients w^, q , and 




icture factors from x-ray 
forming an experimental electron 



a point, is a nonnalization factor, p is el 
and o"* is a variance of P, where the fitti 

d. determining a set of experi 
diffraction data for the experimental crystal 
density map; 

e. forming separate experimental histograms of experimental electron 
densities over protein and solvent regions of the model electron density map; 

f . fitting an experimental probability distribution function defined by 

{p-/^kf 

k 



to separate protein and solvent regions of the experimental histograms, where ^ is 
an expectation that an experimental value of ^ is less than a true value and '^>mp is 
a variance, where the fitting determines the coefficients /3 and ^map; 
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g. determine from the probability distribution function the overall 
experimental log-likelihood of the electron density in the protein and sprtvent regions 

25 of the experimental map; / 

h. determine how the log-llkelihood of the electron derfeity of the protein 
and solvent regions of the experimental map would change^ each experimental 
structure factor changes to output a revised log-likelihoojsKof any value of each 
experimental structure factor; and / 

30 i. forming from the revised log-likelihoodof experimental structure factor 

values a new set of structure factors and retumfing the new set of structure factors 
to step (f) to interate the process. / y 



2. A method according to Claim 1 , wherein step a. further includes the 
step of selecting the model crystal structure to be similar in size, data resolution, 
and atomic displacement factors^ the experimental crystal. 

3. A method accordirfg to Claim 1 , wherein step b. further includes the 
step of identifying protein arfd solvent regions by designating all points within a 
selected distance of aiyftom as "protein" and^all other points at "solvent." 

4. A methjeW according to Claim 2, wherein step b. further includes the 
step of identifylng/protein and solvent regions by designating all points within a 
selected distance of an atom as "protein" anpKall other points at "solvent." 

5. A method according to Claim 1 , wherein step h. includes the steps of 
forming aa"aylor's series expansion of the log-llkelihood of the experimental map 
and evaluating terms of the Taylor's series expansion using a Fast Fourier 
Transform. 
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6. A method for improving an electron density map of an expe/mental 
crystal structure, comprising the steps of: 

a. forming a likelihood of a set of structure factors {K}f6r the 
experimental crystal structure as (1) the likelihood of having obt^ned an observed 

set of structure factors I'h j jf structure factor set {K}v9as correct, and (2) the 

likelihood that an electron density map resulting from 0h} is consistent with 
selected prior knowledge about the experimental cr^tal structure; and 

b. adjusting the set of structure iacX^ {^h} to maximize the likelihood of 
for the experimental crystaKstructure. 

Ifcj^rfm^efwherein forming the likelihood of {Fh} 

zra that {Fh} is compatible with selected other 
'crystal structure. 

8. A method accordirig to Claim gfwherein the step of adjusting the 
structure factors Includes tWe steps of (1) determining the response of the likelihood 
of {Fh} to changes in tjafe electron density map and (2) determining the response of 

the electron densltwrnap to changes in {Fh} . 

9. A ni^hod according to Claim 6, further Including the step of 
approximating the likelihood of the electron density map includes the step of forming 
a Taylor's sertes expansion of the likelihood of the electron density map and 
evaluatin^he terms of the Taylor's series expansion through a Fast Fourier 
Transform. 



7. A method accordinfg to 

further includes forming the likelihq 
prior knowledge of the experimerft 




